Experiment in feeding for milk by Wilson, James et al.
Volume 2 | Number 13 Article 2
July 2017
Experiment in feeding for milk
James Wilson
Iowa State College
G. E. Patrick
Iowa State College
C. F. Curtiss
Iowa State College
E. N. Eaton
Iowa State College
D. A. Kent
Iowa State College
Follow this and additional works at: http://lib.dr.iastate.edu/bulletin
Part of the Agriculture Commons, Agronomy and Crop Sciences Commons, and the Dairy
Science Commons
This Article is brought to you for free and open access by the Extension and Experiment Station Publications at Iowa State University Digital
Repository. It has been accepted for inclusion in Bulletin by an authorized editor of Iowa State University Digital Repository. For more information,
please contact digirep@iastate.edu.
Recommended Citation
Wilson, James; Patrick, G. E.; Curtiss, C. F.; Eaton, E. N.; and Kent, D. A. (2017) "Experiment in feeding for milk," Bulletin: Vol. 2 :
No. 13 , Article 2.
Available at: http://lib.dr.iastate.edu/bulletin/vol2/iss13/2
EXPERIMENT IN FEEDING FOR MILK.
JAM ES W ILSON A N D  G. E. PATRICK,
C. F. CURTISS, E. N . EATO N.
D. A. K E N T .
For the purpose of learning the comparative value of Iowa 
feeding stuffs for milk, an experiment has been conducted 
with eight cows during a space of sixty days. Upon taking 
possession of the Station and Farm the present management 
found corn fodder, corn ensilage, cane ensilage and roots, at 
their disposal, and resolved to begin a system of investigation 
that is intended to embrace everything grown on Iowa soils 
that can be profitably turned into m ilk and meats. W e 
desired to study the farm animals w ith a view to learning 
their value, make tests o f the yield of all the cows as regards 
quality and quantity of milk, so as to select, and reject, w ith 
intelligence, and put the herds upon the highest plane of 
usefulness. The Station and Farm had about thirty cows 
giving milk, and from these we selected eight whose m ilking 
seasons would not terminate during the time they would be 
under trial. O f the six distinct breeds on the grounds, we 
selected two thoroughbred Holsteins, Nos. 114 and 115, a grade 
Holstein No. 64, a thoroughbred Short horn No. 219, a grade 
Ayrshire and short horn No. 40, a grade Jersey No. 38, and 
two grade Short horns Nos. 3 and 37. The numbers are the 
names o f the cows, all grades being numbered between one 
and one hundred, Holsteins between one hundred and two 
hundred, Short horns between two hundred and three hun- 
hundred, and, as we will use some of these cows in other 
experiments for future reports, we retain the numbers by 
which all the farm workmen know them.
The milk was sampled at every m ilking. The samples of 
the night and morning milkings of each cow were put in a 
glass jar, labeled with the number of the cow, and taken to 
the chemical laboratory every day. Each cow was fed the 
same grain ration at every feed, from the beginning to the
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6end o f the experiment, and weighed carefully every time each 
cow was fed. Corn fodder was fed to two cows for ten days, 
after a preparatory period of five days, then they were gradu­
ally  changed to corn ensilage during a period of five days, 
after which they had corn ensilage for ten days. T hey were 
then gradually changed to cane ensilage during five days, and 
fed on it for ten days, and finally, in like manner put upon 
the root ration. T he other cows were handled in the same 
way. Tw o beginning on corn ensilage, two on cane ensilage 
and two on mangels, and gradually changed over five day 
periods from one feed to another, until each cow had gone 
over the four different feeds. The corn fodder was grown in 
rows for fodder. It suffered from the dry season and had only 
occasional rudimentary ears. The corn ensilage was made 
from the same crop as the corn fodder. The quality of both 
fodder and ensilage was fairly good. T he ensilage silo had 
about fifteen per cent, spoiled, which, of course was not fed, 
the best only being used. T h e corn fodder was run through 
a cutter, and made into one inch lengths. It was weighed to 
the cows, wetted, and the grain ration mixed with it. The 
dry yellow butt pieces were not eaten altogether, and were 
weighed back, and deducted from the amount given. The 
grain ration was mixed with the ensilages in the same 
manner. Each cow was fed all the corn fodder and ensilages 
she would eat. T he cows generally relished the corn ensilage 
much better than the cane ensilage, and the tables w ill show 
that more of the corn ensilage was eaten. Each cow except 
No. 40, that had 45 pounds, had 40 pounds of roots during 
ten days of the feeding period after being gradually put upon 
that feed, from the one previously had, for five days. The 
roots were cut into slices. The tables w ill show uniform 
appetite for them. A  ration of rather poor mammoth clover 
hay was fed to each cow during all the periods with all the 
four feeds. The tables w ill show the amounts. It w ill be 
seen that more hay was of necessity fed with the roots, than 
with the dry corn fodder, or with the ensilages. Whatever 
hay was not eaten was weighed back and deducted from the 
amount given. The cows were weighed on three separate days 
at the beginning of the experiment and the averages taken. 
They were weighed at the end of each fifteen day period
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7on three separate days at the same hour each day and the aver­
ages taken, which w ill be found at the end of the tables, indi­
cating the effect on their several weights, of rigid feeding. 
T he grain ration varies in different cows, but it was the ration 
fed previous to the beginning of the experiment, and it would 
have been unwise to have greatly changed it, besides, a low 
grain ration brought out more prominently the effects o f the 
other feeds. It is generally accepted as a fact that, when 
more is fed to a cow than can be digested, harm is done to 
to her alimentary organs, and it is also supposed to be settled 
that a cow w ill give better proportionate returns on moderate 
than on heavy rations. These considerations induced us to 
feed moderately.
W e are now conducting experiments in feeding where the 
cheapest and plentiest feeds of the state are being used very 
liberally to ascertain to what extent the scarcer feeds should 
be mixed with them, for the greatest profit, and the reason 
why we used the feeds mentioned in this experiment is, that 
they were ready to our hand, and others were not at that 
time. W e may state that as every factor in the experiment 
had to be fitted for the undertaking, men trained, con­
veniences secured and system inaugurated, mistakes were 
more liable to occur than w ill be when all happenings can be 
anticipated and all safeguards foreseen, but no deviations 
worth mentioning occurred. Our state is so well adapted to 
m ilk production that it is our duty to experiment in all 
directions with regard to its cheapest and best manufacture 
w ith Iowa feeds, summer and winter. W e are aware that 
the m ilk cow has been experimented with, at Stations, east 
and west, by very able investigators, but, as our common­
wealth has more cows than any other state, the widest variety 
o f feeds, as well as^the power to produce them cheapest, it is 
due to? our people that research be prosecuted with Iowa 
cows, with Iowa feeds, on Iowa soil.
For the purpose of making Iowa farmers familiar w ith 
m ilk testiug and its varying results regarding per cents, o f 
fats and solids, we print a table for each cow to show 
her behavior while eating the different feeds under trial.
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42 8 17 2 10.0 161.5 2.50 10.55 4.04 16.23
io  +0 23 tt 4 4 44 238.5 27. 156.2 2.60 10.60 4.06 16.56
(4 44 44 348. 28.5 149.7 2.60 10.36 3.89 15.51
Last 10 d a y s . . 85.6 34.4 20.0 480.5 53.5 305.9 7.95 32.07
Vfnrvh 1 to 5 42.8 17.2 10.0 149.2 2.65 10.25 3.95 15.29
6 to 10 tt 4 4 4 4 247.2 25.25 153. 2.68 10.30 4.10 15.76
11 to 15 tt 4 4 41 250.0 25.25 164. 2.50 10.17 4.10 16.68
Last 10 d a y s . . 85.6 34.4 20.0 497.2 50.5 317. 8.20 32.44
42.8
44
17.2
44
10.0 165. 2.50 10.20 4.12 16.83
21 to 25 ...................... 44 200. 58.0 164.5 2.60 10.36 4.28 17.04
26 to 30 ............... 44 44 44 200. 44.5 158.7 2.75 10.63 4.36 16.87
Last 10 d a y s .. 85.6 34.4 20.9 400. 102.5 323.2 8.64 33.91
42.8 17.2 to .0 148.0 2.70 10.40 4.00 15.39
44 44 44 47. 28. 143.2 2.72 10.48 3.90 15.01
10 to 14 ........................ 44 44 44 48. 26.5 130.2 2.52 10.30 3.28 13.41
Last 10 d a y s .. 85.6 34.4 20.0 95. 54.5 273.4 7.18 '28.42
No. I l l  weighed 1068 pounds at tbe beirinainp, and 1064 pound* at tbe close of the experiment, losing four pounds.
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9No. 1x4 is an aged cow. She is a good feeder, eating what­
ever is given her, which we find is somewhat characteristic o f  
the breed she belongs to. She begun with sorghum ensilage, 
and it w ill be seen, lost in quantity of m ilk showing a little 
gain in quality. On corn ensilage given in her second period 
she gained in quantity of m ilk and solids. Her third period 
was on roots where the quantity and quality of m ilk showed 
a little increase. It w ill be seen that nearly double the 
amount o f hay was fed during the root period, that may 
account for the increase. Her period on corn fodder was 
her poorest in yield of m ilk, but she ate less clover hay 
than on roots. Her last test had very nearly the same per 
cents, as the first. The grain rations never varied during 
the experiment.
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No. 115 weighed 1153 pounds a t the beginning, and 1136 a t the olose of the experiment, losing 17 pounds.
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I I
No. 115 is a young cow. Her period of lactation was fresh 
when she begun, and to this, and feeding first on the roots 
and hay may be attributed the heavy falling off in quantity 
and quality, in addition to her individuality. Corn ensilage 
increased her m ilk in quantity over corn fodder, but the total 
fats decreased one pound and the total solids . 55 of a pound. 
Cane ensilage makes the lowest showing in her case. During 
the 60 days, the per cent, of fats decreased from 3.40 to 2.65 
and the per cent, of solids from 12.48 to 10.66.
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No. 64 weighed 1157 pounds at the beginning and 1107 a t the olose of the experiment, losing 60 pounds.
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No. 64 begun with corn ensilage. T he quantity of m ilk 
remained about the same during the ten test days as it was in 
the preparatory five days. The fats show variations, while 
the solids remain substantially the same. On cane ensilage 
in the next period, the amount of m ilk gradually decreases in 
quantity, while the fats and solids go up in percentages. 
Corn fodder follows during which period the quantity o f m ilk 
recedes, and the quality in fats and solids make variations. 
T he cow did not eat well during this period, being one of the 
few instances of a cow getting off her feed during the experi­
ment. W e attributed this to the effects of the cane ensilage 
in the previous period which suggests to us longer intervals 
between feeds and longer test periods as well, in future ex­
periments. Her last period was mangels. Her fats increased 
.50 during the preliminary five days from 3.50 to 4,00 per 
cent., but gradually decreased to 3.65 during the ten test 
days, while the quantity of m ilk increased from 114.7 to 
122.7. Here we have quantity going up and quality going 
down.
9
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No. 319 weighed 1U5 pounds a t the beginning', and 1217 at the close of the experiment, gaining 72 pounds.
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No. 219 begun with corn fodder. She was a fresh cow but not 
a good milker. . Her preliminary five days show 109 pounds 
of m ilk with 3.40 per cent, of fats and 12.65 of solids. During 
the first five test days her fats went up to 3.95 with 12.71 
solids, w hile her yield of m ilk receded twenty-five pounds. 
T h e second five test days her m ilk increased nine pounds 
w hile her fats decreased . 55 and her solids . 54. T his cow has 
a high nervous organization, scares at strangers, and is on the 
alert for the slightest change in her surroundings. She got 
roots next and on the gradual change to them reduced her 
quantity of m ilk 22.8 pounds, her fats to 3.22, and her solids 
to 11.98. She rallied during the first five test days to 
4.05 percent, of fats, and 12.58 solids, her quantity of m ilk 
remaining stationary. During her last five test days in 
her root period she lost three pounds of m ilk and .60 
o f fats and .23 of solids. Corn ensilage followed. Her 
m ilk decreased to fifty-eight pounds in the preliminary five 
days, her fats went down to 3.05, and her solids to 11.58. 
During the first five test days her m ilk decreased ten pounds, 
but her fats went up to 3.3*0, and solids to 11.82. On the 
last five test days on corn ensilage she lost 5.8 pounds of 
of m ilk, w hile her fats went up to 3.85 and her solids to 12.27. 
She had cane ensilage last, increasing her m ilk in quantity, 
and gradually decreasing fats and solids, as the table shows.
11
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No 40 weighed 1146 pounds at the beginning, and 1217 pounds at the close of the experiment, gaining 72 pounds.
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No. 40 had corn lodder during the first period. Her m ilk 
as the table shows, decreased during the period, w hile her 
fats went steadily up from 3.15 to 3.55 and her per cent, of 
total solids went down slightly. She got roots next and de­
creased in fats from 3.28 to 2.90, her solids increasing on the 
first five test days to 12.49 an^ decreasing on the last five test 
days to 11.46. She had corn ensilage for the next period. 
Her m ilk decreased eight pounds during the preliminary five 
days while the fats increased to 3.20, the solids increasing to 
11.56. ’ During the first five test days her m ilk decreased 
nine pounds and her fats decreased to 2.85, while her solids 
increased to 11.73. On the last five test days her m ilk went 
up eleven pounds, while her fats increased to 3.25, her solids 
decreasing .01 per cent. She had cane ensilage for her last 
period with an increase in quantity and quality of milk.
T he cow’ s record shows 3.15 per cent, o f fats at the first 
analysis and 3.45 at the last, 12.10 of total solids at the be­
ginning of the experiment and 12.12 at its close, while her 
m ilk had shrunk about eight pounds a period. She was 
off feed a time or two on cane ensilage when she only ate her 
grain ration, which is only shown by a decrease of milk. She 
ate the same quantity of ensilage during the period.
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327.5
&
aa
24.5
24.75
49.2
24.5
21.5 
46.0
26 25 
26.25 
61.5
44.25
43.5
87.7
a
M
3
75,
78.5
73.5 
15.2
73.2
73.7
74.7 
148.4
75.5 
75.7
75.5 
151.2
78.2 
79.7
78.2 
157.9
§ £ 
0 J
B -D
*r
£ Si
5.10 14.40 3.82 10.80
5.00 14.18 3.92 11.13
4.80 14.12 8.58 10.38
......... ........... 7.45 21.51
5.10 14.60 3.78 10.69
5.10 14.60 8.76 10.76
5.05 14.52 3.77 10.85
......... ........... 7.53 21.61
4.85 14.20 3.66 10.72
5.00 14.26 3.78 10.79
5.00 14.28 8.78 10.78
. ... ........... 7.56 21.57
4.70 13.80 3.67 10.79
5.05 14.22 4.02 11.88
5.10 14.56 3.99 11.88
8.01 22.71
06
No 38 weighed 816 pounds a t the beginning, and 862 pounds at the close of the experiment, gaining 48 pounds.
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No. 38 had been m ilking four months when the experi­
ment begun. There is less variation in her m ilk and its 
constituents than in any of the eight cows. She gave the 
least m ilk of any and the highest per cent, of fats and solids, 
4.70 is her lowest per cent, of fats and 5.10 her highest. Her 
5.10 fats go with 14.60 total solids, and her 4.70 fats with 
13.80 solids. Her highest and lowest quality of m ilk is from 
seventy-eight pounds yield. She gave three pounds more m ilk 
at the close of the experiment than at the beginning, with 
substantially the same analysis. She is not a profitable cow, 
because she does not give m ilk enough, although it is the 
richest of the lot. Changing feeds effected her less than cows 
giving generous quantities. The individuality feature is 
brought out prominently in her case. She had the same 
grain ration as several of the other cows, and responded less 
to it, and consumed about as much of the feeds on trial..
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February 14 to 18.
19 to 23. 
24 to 28.
March 1 to 5 . . . .
6 to 10___
11 to 1 5 . . . .
March 16 to 20-----
21 to 25-----
26 to 30___
March 31 to April 4
April 5 to 9 .........
10 to 14 .........
First 5 days.,  
Second 5 days 
Third 5 days. 
Last 10 days.
First 5 d a y s .. 
Second 5 days 
Third 5 days. 
Last 10 days.
First 5 days..  
Second 5 days 
Third 5 days. 
Last 10 days.
First 5 d a y s .. 
Second 5 days 
Third 5 days. 
Last 10 days.
32.1
64.2
32.1
64.2
32.1
64.2
32.1
64.2
12.9
25.8
12.9
25.8
12.9
25.8
12.9
25.8
10.0
20.0
10.0
20.0
10.0
20.0
10.0
20.0
200.
200.
400.
59.5
66.
125.5
223.
210.25
433.25
206.
182.
388.
50.75
48.25
99.
27.7
27.7 
55.4
26.5
49.7
28.5
26.5 
55
152.7
154.2 
150.
304.2
136.
135.
131.5
266.5
142.
139.7 
138.
277.7
132.
130.7
132.5
263.2
4.85
4.50
4.45
4.75
4.78
4.32
3.85
3.90
3.97
4.15
4.10
3.95
14.67
14.20
13.76
13.90
13.91 
13.58
12.81
12.92
13.07
13.43
13.30
13.21
7.41
6.94
6.67
13.61
6.46
6.45
5.68
12.13
5.47 
5.45
5.48 
10.93
5.48 
S. 36 
5.23 
10.59
22.40
21.90
20.64
42.54
18.90
18.78
17.86
36.64
18.19
18.65
18.04
36.09
17.73
17.38
17.50
34.88
to
O
No. 3 weighed 934 pounds at the beginning, and 905 at the close of the experiment, losing 29 pounds.
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No. 3, w hile more uniform in her yields than most of the cows, 
still gives us variations that are worth noting in the study of 
the effects of feeds on the quantity and quality of milk. She 
begun on the root period, a fresh cow, had 400 pounds, and 
ninety-nine of clover hay, but a considerable reduction is ob­
served at the close of the test ten days, in quantity o f total 
solids, and per cent, of fats. W e think the period is too near 
parturition to be indicative of her average yields. It will be 
seen that she gives a higher line o f fats than solids during 
her corn fodder fifteen days, when we compare them with 
her fifteen days of root feeding. Her third period is on corn 
ensilage, where she runs higher in quantity of m ilk than in 
either the preceding, or succeeding period, but runs lowest 
on fats and solids, of any period o f the four. She finishes on 
cane ensilage with the least amount of m ilk of any period, 
but her fats and solids per cent, both increase. Comparing her 
fats and solids in pounds, during the three fodder periods, we 
find striking variations. She has 266.5 pounds of milk, and 
1 3 . 13 pounds of fat, and 36.64 pounds total solids from 
corn fodder. On corn ensilage she gave 277.7 pounds milk, 
but only 10.93 pounds fat, and 36.09 pounds solids, and on 
cane ensilage she gave 263.2 pounds milk, and 10.59 pounds 
fat and 34.88 solids.
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23.7
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115.5
119.5 
110.7
230.2
106.5
113.5 
128.
241.5
115.7
112.7
114.7 
227.4
121.2
116.2
107.5
223.7
4.10
4.10 
4.40
4.60
4.42
4.45
4.45
4.60
4.70
4.40 
4.80
4.40
13.57
13.22
13.80
14.00
18.90
13.84
14.27
14.50
14.18
13.65
14.14
13.82
fa oCO
4.74 
4.90 
4.87 
9.77
4.90
5.02
5.69
10.71
5.15
5.18
5.39
10.57
5.33
5.58
4.78
10.31
t5.67
15.80
15.28
31.08
14.91
15.78
17.72
88.50 to
to
16.51
15.96
16.26
32.22
16.54
16.43
14.86
31.29
N o. 37 w e ig h ed  1062 p o u n d s  b e fo re  b e g in n in g  th e  e x p e r im e n t,  a n d  a t  i t s  c lo se  1043 p o u n d s , lo s in g  19 p o u n d s . T h e  th r e e  in te rm e d ia te  w e ig h in g s  
v a ried , b u t  n o t  m o re  th a n  liv e  s to ck  w ill v a ry .
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No. 37 had been givin g m ilk about four months and shows 
little change worthy o f notice beyond the fact that she goes 
through the two months’ tests w ith very little variation in 
the flow of milk, and only slight variations in her fats per 
cent., or solids per cent., or in her pounds of fats and solids.
She got cane ensilage first, and on it makes her poorest 
showing. She yields best with corn ensilage in her second 
period. 400 pounds roots, with double amounts of clover 
hay come second to 497.20 pounds corn ensilage in her case, 
while 99.5 pounds o f corn fodder with 48.7 pounds hay comes 
third. W e refrain from m aking positive conclusions regard­
ing feeds on a first trial, while the nuniber of cows fed makes 
the facts suggestive. W e intend to repeat the experiment 
with longer periods. I f  corn fodder could be readily made as 
palatable as corn ensilage, well kept, so as to save the loss in 
siloing, the Iowa farmer need not be in doubt about its then 
unrivalled excellence as he is not now about its cheapness and 
abundance. Our cows did not generally do w ell on cane 
ensilage. T hey did not like it as well as the other feeds, 
and its influence on them as a m ilk producing fodder does 
not compare well so far with corn in dry or ensilaged condi­
tion. The cows ate it well at the first, and as part o f a ration, 
it may ultimately find its place. T he roots were always w el­
come by the cows, rarely was any left. T hey never got off 
feed on the root ration with about double the amount of 
clover hay. Comparisons w ill of course, more correctly be 
made among the other feeds. Our experiment suggests the 
value of roots, economically, more as a digestion corrective, 
than'a cheap m ilk producing element.
\ye now have four tables showing the amount o f different 
feeds fed to the eight cows during the forty test days o f the 
experiment, showing the amount o f dry matter contained 
in each, with milk, fats and solids produced by each.
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C o r n  F o d d e r  F e d .
24
No. Cow.
Co
m 
F
od
de
r,
 
lb
s.
H
ay
, 
lb
s.
M
ilk
, 
lb
s.
T
ot
al
 F
at
s,
 
lb
s.
T
ot
al
 
So
lid
s,
 
lb
s.
115 167 56.5 344.9 10.55 38.44
114 95 54.5 273.4 7.18 28.42
219 135 54. 177.7 6.51 22.09
40 104 56.5 359.7 12.59 42.73
38 129 51.5 151.2 7.56 21.57
37 99.5 48.7 223.7 10.31 31.29
3 125.5 55.4 266.5 12.13 36.64
64 96.5 59.4 214.5 8.06 27.00
Dry ) 
Matter f
951.5
719.8
436.5
384.1
2011.6 74.89 248.18
A n a ly s is  sh o w ed  76.66 p e r  c e n t  o f  d ry  m a t te r  in  c o rn  fo d d e r .
T his table shows that 1103,9 pounds of total dry matter 
produced 2011.6 pounds of m ilk, that yielded 74.89 pounds of 
fats and 248.18 of total solids, 719.8 pounds was the dry 
matter in the corn fodder.
T he per cents, o f each cow in fats and solids can not be 
given here, but the total fats in pounds and the total solids 
in pounds are given, so that farmers can see the wonderful 
variation in the yield of cows in both. No. 219 gives 6.51 
in pounds of fat and 22.9 in total solids while 38 has more 
fats and less solids. No. 40 has 42.73 pounds total solids and 
12.59 of fats while No. 3 has 12.13 fats and only 36.64 solids. 
Farmers who contemplate rejecting unprofitable cows w ill 
find interest in studying these tables. It w ill be seen that 
the cows ate very much alike, and their gain or loss in weight 
during the experiment does not account for the difference in 
the amount of milk or its quality. Tw o hundred and seventy- 
six pounds of corn fodder was left and weighed back.
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115 492 5.72 350.2 9.54 37.89
114 497.2 50.5 317 8.20 32.44
219 466 52.2 98.4 3.15 11.68
40 494 50.2 326.8 11.03 38.99
88 385 49.2 152 7.45 21.51
37 497.2 40 241.5 10.71 33.50
3 433.2 49.7 277.7 10.93 36.09
64 509. 51.9 268 9.55 33.62
Dry ) 
Matter \
3773.6
917.0
'400.9
352.8
2031.6 70.56 245.72
A n a ly s is  sh o w ed  24.30 p e r  c e n t ,  o f  d ry  m a t t e r  in  th e  c o rn  e n silag e .
Three thousand seven hundred and seventy-six and six- 
tenths pounds of corn ensilage were fed, which analysis 
shows to represent 917 pounds of dry matter, 400.9 pounds 
of clover hay equal to 352.8 pounds o f dry matter were fed 
with it, making 1269.8 pounds o f dry matter. T his produced 
70.56 pounds o f fats, and 245.72 pounds of solids. Greater 
variation is seen here in fats, and the cows do not go so high 
in solids as in the previous table, while the results in amount 
are nearly the same. It w ill be observed that all the feeds 
under test were fed from the beginning to the end of sixty 
days, so that all had the same vicissitudes to go through. 
Some cows prefer one food • to another and yield follows 
preference. It w ill be noted how close the amounts of clover 
hay fed with the different feeds, are in each table roots. Com­
paring this with the corn fodder table w ill show how the quality 
of m ilk varies on different feeds. No. 3 on corn fodder has 
12.13 of fats and 36.64 of total solids, while on corn ensilage 
she has 10.93 ° f  fats and 36.09 o f total solids. No. 37 shows 
similar variation. One hundred and twenty-six and four- 
tenths pounds of corn ensilage was left and weighed back.
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S o r g h u m  E n s il a g e .
No. Cow.
Ca
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115 463.5 58.5 309.9 8.45 33.37
114 486.5 53.5 305.9 7.95 32.07
219 460 47.7 90.2 3.20 10.85
40 413.5 47 323.2 9.88 37.90
88 327.2 46 148.4 7.53 21.61
37 495.5 46.7 230.2 9.77 31.08
S 388 55 263.2 10.59 34.88
64 422.2 42.9 251 9.51 31.93
Dry ) 
Matter )
3456.4
902.7
397.3
349.6
1922 66.88 233.89
A n a ly sis  show ed  26.10 p e r  c e n t  d r y  m a t t e r  in  t h e  c a n e  en silag e .
Three thousand four hundred and fifty-six and four-tenths 
pounds of cane ensilage were fed during the periods which ana­
lyzed 902.7 pounds of dry matter. Three hundred and ninety- 
seven and three-tenths pounds o f hay were fed with it equalling
349.6 pounds of dry matter. Both feeds amount to 1252.3 
o f dry matter, and produced 66.88 pounds of fats and 233.89 
o f  total solids. T he two most uniform cows were Nos. 38 and 
37. No. 37 has lost .94 of a pound of fats, and 2.42 of solids. 
Nos. 3 and 64 have greatly increased the proportion of their 
solids and fats. W e doubt if  cows could be maintained for. 
long periods on sorghum cane. Tw o of the cows at the ends 
of their periods on it were off feed, and gratefully accepted 
anything else. A  short horn cow in another experiment, for 
a different purpose, fed on it alone, greatly shrunk in her 
yields, which were the most profitable of any cow under any of 
our experiments at the time. W e will hesitate to feed it 
again for these reasons. Had our periods been longer the 
cows could not have continued on it. W e find, however, 
that all ruminating animals like a little of it.
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No. Cow.
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115 400 116.7 421.2 14.05 49.93
114 400 102.5 323.2 8.64 33.91
219 397.7 125.2 137.7 5.17 17.17
40 450 133 358.5 10.96 43
38 400 87.7 157.9 8.01 22.71
37 400 102.5 227.4 10.57 32.22
3 400 99 304.2 13.61 42.54
64 400 97.5 242.7 8.98 29.63
Dry ) 
Hatter \
3247.7
308.6
864.1
760.4
2172.8 79.99 271.11
A n a ly s is  sh o w ed  9.50 p e r  c e n t  d ry  m a t te r  in  th e  ro o ts .
Reducing the 3247.7 pounds o f roots to dry matter we have
308.6 pounds. T he cows had more hay with the roots than 
any o f the fodders tested ; 864.1 pounds were fed with the 
roots, making 760 pounds of dry matter. Clover hay is one 
of the best known m ilk producing feeds, and its value alone 
has yet to be determined at this Station. Both dry matters 
fed amounted to 1069 pounds and produced 2172.8 pounds of 
milk, yielding 79.98 pounds of fats, and 271.11 pounds of 
total solids.
The cows do best on this combination. No. 115 ex­
ceded all other cows during the experiment on this feed. 
No. 40 gave nearly the same total solids as on coin fodder, 
but 1.63 pounds less fats. No. 114 gave 1.46 more pounds of 
fats and 5.49 more of solids than on corn fodder. No. 3 has 
5.90 more pounds of total solids than on corn fodder. Far­
mers can see how cows respond on this feed. T hey must 
judge of the cost of production. T he cows approve of it. 
W e w ill test mangels against corn fodder, and corn ensilage 
again with equal amounts of clover hay.
T he total amount of hay consumed by all during the corn 
fodder, the corn ensilage and the sorghum periods respec­
tively, is very nearly the same. Therefore, since the cows 
neither gained nor lost to any considerable extent during the 
experiment, the efficiency of the dry matter in these three
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feeds may be compared by bringing side by side the number 
o f pounds of each (in dry matter) consumed for every pound 
of m ilk solids and of milk fat produced. The result is as 
follows :
D R Y  M A T T E R  O F  
C o rn  F o d d e r . C o rn  E n s ila g e . S o rg b . E n s ila g e . 
For each pound of m ilk s o lid s . . .  .2.90 3.73 3.86
For each pound of m ilk fa t .............9.61 13.00 13.50
By this showing the dry matter of the corn fodder was con­
siderably the most efficient; and that of corn ensilage some­
what, but not greatly more efficient than that of sorghum 
ensilage. T o what extent if  any, the greater efficiency o f 
the dry matter consumed of corn fodder as compared with 
that of corn ensilage was due to the rejection by the animals 
of 276 pounds of corn fodder, and only 126.4 of corn ensilage 
is not determinable. T he best no doubt was eaten o f each.
The roots could not be brought into the above comparison 
because, as shown by the tables above, more than twice as 
much hay (clover) was consumed during the root periods as 
during either of the others. Another comparison however, 
can be made, bringing in the entire coarse fodders con­
sumed— roots included— since the grain rations were exactly 
alike in all periods.
Reckoning the dry matter of the clover (which was not 
determined) at 88 per cent., we have the following amounts 
of dry matter of the different coarse fodders consumed :
D ry  m a t te r .  D ry  m a t te r .
No. 1 Com fodder............. 719.8 lbs., and clover hay .............. 384.1 lbs.
No. 2 Corn ensilage.......... 917 “ “  ............. 352.8 “
No. 3 Sorgh. e n s ila g e .. .  .902.7 “ “  ............. 349.6 “
No. 4 R oots.......................... 308.6 “  “ ............. 760.4 “
Dividing the total dry matter of each of these coarse fodder 
rations by the number of pounds of milk and solids, and of 
milk fat produced respectively, we have this resu lt:
D R Y  M A T T E R  O F C O A R S E  F O D D E R S  C O N S U M E D .
C o r n  fo d d e r C o r n  e n s i la g e iS o r g h .  e n s i la g e K o o ts
a n d a n d a n d a n d
c  o v e r  h a y . C lo v e r  h a y . c lo v e r  h a y . c lo v e r  h a y .
L b s . L b s . L b s . L b s .
For each lb. of milk solids. 4.45 5.17 5.35 3.95
For each lb. of m ilk f a t . . . 14.74 18.00 18.73 13.36
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From which it is seen that the most efficient dry matter 
was in the root ration ; but how much of its superiority was 
due to the extra amount of clover and how much to the roots, 
this experiment does not decide. T hat point w ill be the sub­
je ct of another investigation.
T he manner of sampling and analyzing the m ilk was as 
follows :
From each cow’ s milk, thoroughly mixed in the pail, a 
h alf pint dipperfull was taken and strained into a fruit jar 
which was then tightly closed ; this was done at night, and 
again in the morning, the same jars being used. These 
samples, representing the night and morning m ilkings o f the 
several cows, were then taken to the labratory for analysis. 
T he amount of work required to analyze all the samples 
daily would have been impracticable, so the plan of preserv­
ing composite samples for five days was resorted to. Each 
cow had her composite sample jar in the labratory— a Mason 
or Lightning pint jar ; into it, at the beginning of a five day 
period, was put .100 to .150 g ra m m e = i^  to 2 ^  grains of 
finely powdered corrosive sublimate, and each day 50 c. c. 
of her daily sample was added, each time m ixing well by 
rotary motion of the jar.* A t the end of five days the com­
posite samples were analyzed gravim etrically for solids, and 
by the Babcock test for fat.
[T he composite samples were nearly always sweet, in a few  cases slightly  
soured, but never curdled ; the souring was not sufficient to materially affect 
results, as was proved by several trials in which the results on the composite 
sample were compared with the average results on the five daily samples. 
In the results on solids no correction was made for the small amount of 
corrosive sublimate added.]J ♦
T h e  B a b c o c k  T e s t .
It is in order here to insert a few words in commendation 
o f this most excellent test. It was placed upon trial in the 
work of this feeding experiment (and another still in pro­
gress) some weeks ago, has since been in almost daily use,- 
and has given great satisfaction throughout. It is simple in 
principle, easy in execution, not expensive, and sufficiently
• F o r  a p p lic a tio n  o f th is  p la n  to  p ra c t ic a l  u se  in  c re a m e r ie s  a n d  c h e e se  fa c to r ie s , 
s e e  B u lle t in  No. 9, p a g e  863, a r t ic le  h e ad e d  T h e  R e la tiv e  V a lu e  P la n .
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accurate for all practical purposes ; moreover, the breakage 
is almost nothing, and the chemical used is cheap. T he form 
of the test used by us was the hand machine made by 
Cornish, Curtis &  Greene, of Fort Atkinson, W is .; we can 
heartily recommend it to the dairymen and creamery men of 
Iowa.
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